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(57)Abstract 

PROBLEM TO BE SOLVED: To adaptively and automatically control a VP 
setting of each node by making a VP centralized management part to grasp 
actual traffic in operation and perform optimum distribution, and also send a 
test cell out and measuring a traffic margin. 

SOLUTION: When the VP centralized management part 14 makes a request 
to send out traffic information to respective nodes, the nodes 10 and 1 1 
transfer the states of access from terminals 1 3 under the control of the 
nodes to a transmission line which are grasped as traffic data information 
on the nodes to the VP centralized management part 13 directly (from the 
node 10) and through the transmission line 2 (from the node 11). The VP 
centralized management part 14 newly generates a traffic data table 140 
according to the actual traffic information received from the nodes and 
download fts contents to the nodes 10 and 1 1. Each node updates its VP 
settings under VP setting control from a 
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[0007] 

In addition, there are other problems. It is difficult to precisely 
recognize traffic information of each VCH due to manual setting of a 
plurality of VPHs in a wide-area network, and also VP setting cannot be 
adaptively performed for traffic that momentarily varies. 
[0008] 

Due to these problems, statistical multiplexing effects of a 
transmission path which is a purpose of ATM cannot be sufficiently obtained. 
This invention intends to provide a virtual path automatic setting method in 
a loop ATM network, in which a transmission path is formed as a loop in 
order to realize easy addition and rearrangement of nodes and also to 
improve multiplexing efficiency by using the features of a common 
transmission path, and one node on a network performs central management 
on traffic information to adaptively and automatically control VP setting of 
each node. 
[0009] 

[Means for Solving Problems] 

FIG. 1 shows a principle configuration diagram of this invention. 
Referring to FIG. 1, reference numerals 10 and 11 are nodes that are 
arranged on a loop ATM network and each has not-illustrated VCH (virtual 
channel processor) and VPH (virtual path processor) with a terminal, 
reference numeral 10 is a node (called master node) that has a VP central 
manager 14 that will be described later, and reference numeral 11 is a 
plurality of nodes that do not have a VP central manager. Reference 
numeral 12 is a traffic management/setting unit that is provided in each 
node and is for receiving VP setting information downloaded from the VP 
central manager 14 to perform VP setting and for transferring traffic 
management information to the VP central manager 14, reference numeral 
13 is a terminal (DTE) that is provided in each node and is for executing a 
communication service to be established by a communication path created 
between nodes, reference numeral 140 is a traffic data table that is provided 
in the VP central manager 14 and is for storing setting data of VP of each 
node, and reference numeral 2 is an optical fiber transmission path that is 
formed in a loop through each node. 
[0010] 

Note that the loop transmission path has one transmission path 
(right data transmission direction) in the case of FIG. 1, but may have two 
redundant transmission paths (right direction and left direction). 
[0011] 

When a network is constructed, as initial VP data of the node 10 and 
the plurality of nodes 11, VP data of each node detected from study and 
prediction of a "desk plan of a network design is set in the traffic data table 
140 of the VP central manager 14. In a case of the loop ATM network, since 
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VP (Virtual path) is provided between nodes on a common transmission path, 
appropriate setting of each VP is required for efficiently using the 
transmission path. In this invention, the manager 14 detects a real 
operating traffic to perform optimal distribution and also transmits a test 
cell to measure a traffic margin. 
[0012] 

When a transmission request of traffic information is issued from the 
VP central manager 14 to each node, each node 10, 11 transfers a status of 
access of the terminal 13, which is controlled by the own node, to the 
transmission path, to the VP central manager 14 directly (in a case of the 
node 10) or via the transmission path 2 (in a case of each node 11, the status 
detected as traffic data information. The VP central manager 14 newly 
creates (updates) the traffic data table 140 based on the real traffic 
information received from each node, and downloads its contents into each 
node 10, 11. Each node updates the VP setting of the own node under the 
VP setting control of the manager, with the VPH function. 

{0034] 

Bandwidth setting and connection setting data is created for each VP 
as VP setting data of each node based on design of a time when a network is 
introduced, and initial data is externally set in the traffic data table 140 
(FIG. 2) of the manager 14 (FIG. 2) (SI of FIG. 6). This traffic data table 
140 includes all VP setting values of each node and the manager 14 executes 
download control of the data (S2 of FIG. 6). Specifically, the manager 
transfers a remote VP setting control signal to each node 11 other than the 
master node 10 by using an operation administration and maintenance cell 
(OAM cell) (signal b of FIG. 2). The VP setting control signal is information 
for bandwidth setting and connection setting of each VP, and is initially set 
by downloading into the ATM cross connect unit 108 of the VPH 117 of each 
node 11 (S3 of FIG. 6). As to the master node 10, the VP setting control 
information is downloaded into the ATM cross connect unit 108 of the VPH 
107 from the manager 14. 
[0035] 

After download setting, the VPH 107, 117 of each node executes 
communication between nodes based on the setting information of each VP 
(S4 of FIG. 6). 
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^JRm$iJffllS:Sirri»t (06^S5) . h^b-y^f 

»tL (06WS6) , h5h.y?f-^A 5 II§tl 

[0037] -7^-v>-C(i, JR*$tlfc h 7b -y 

y-m&Vtm ^x.'v9LXmm.^LtzYyt'y 
^x-^&Sfr«Sg»iJL (060S7) , Mfr# 
^<S^«^(±, H*rh7b-y^T-^f—77^r^l, 

diss) , ftj£T-?<D?''7>u-v®m'€o m 

S9) . #y-HT1i^''7>o-H$n^T-f fcli"} 
^WLOVPSftS^SSPrt* (06OS1O) . 

[00 38] ^/-Yizts^xWSi^tUiVP 
rts&mtz&j^xmmgfrth (07<osi i ) . 
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#y- nmmmM^^-^frhnmmstf 
ii&fr^frmwii (H7(osi 2) , ^zmsiiv* 
frhvmmzm txmims- v k ct nm® h 

7b-^fflfg|£ii^tf^ (ISIS13) . i*U4.-V*- 
S*v#fl*tf>y- F<D F?b -y ^V-v'y fcfflJgfflWt 

*H7)t-h'T'Hff§iil. (H7C0S 14). 
[00 39] #/-HcOVP^£-f-^KJ: 
0 ft*:* 1 £ v *- v -v jWfi&t & titb<?)TX h 

match*). -?*-=j*frt>mms- fk» lt-t* 

[0040] v*-S*yU*M»*> h5t-y ?r-* £ 
»tW !> , ±IBH 6 <r> S 7 1 HUMcei3H»i0flf« W * 

(07COS15) , £SRtf^;^fc*fcfiafth5 
b -y ? oftjgfl: ( #y- KiaiI{I«Oj&IEifcfr ) <T>tz 
tbcozmbJt ffrift&L (ffiSl 

6) , ft&T-?coy*;>u-mw%ft^ (Hsi 

7) , #y- Kco vpis^KffL (lis is) , #y 
-m<mmzmm-& ms 1 9 > . 

[004 1] BI8liV*-j'>fc«J:S*« • HfteKm 
<7-?fcy-KA, B, CtfSSKSfl, y-KA#*VX 
*7h7-7!ffiiK2a, 2b, 2GfcTHW*h.. 

[0042] 1 4 3&»/5,<?5 h 5 t -y 

*fc*f U #y- mUELfcJ: 3fc*ttffn<c*R. 

ihr l fceaw h7t 7 ?i»«&tfB* «> h 5 h -y 
?-m*%fz&; - hco v p ^«^jgiEE^co^^ 

«C4J vvc . * & WffiKctS (t * ££ft h 5 1 -y 
nj*-9<rs$toXsr&\\v vmm-mcth t o iz 

4. 

[004 3] 09tt*-y h7-?<0VPR£tf>W£ji* 
t, 19C0A. tt*vh7-*R!H=*tf<VPRj£0) 
mX'h*), 09<DB. li|6h5h-y^T-^J08fca<Oh 

-y ^*#<DiM®«i : #/- FlSfcffilWC 

x zmimm > s v pstr uaTSs l&v^j^ l 



[0044] V*-v> 1 4 <9t-*t-7;U9t-? 

fsswi, jJE<dwir*/-i«nB(A-B. b-c, 
c - a ) 9@Wtt>& v p a^#GaiH^lb*3f 8tt 
«rt(cfHWi J: d»K5*L6. T»i** hv-?± 
OiftcOVP^ (09<DA. ) tfgMlzi O^M (0 
9C0B. ) ZtlfzMZ^LX^2>. ZCDifrS, y-VA 
-BffiCOmX'tt, Pal +Pa2 +Pc2 <fSMS§fi^^Jit 

[ 0 0 4 5 ] 7- FA-B HJWP MfrffPal +Pa2 +Pc 
2 SSRftPal' +Pa2' +Pc2' 

y-KB-C Hfc>VP MffH!fPa2 +Pbl +Pb2 S$rf£Pa 
2'+Pbl'+Pb2' 

y-b'C-A IBOVP KffHUPcl +Pc2 +Pbl mmc 
1'+Pc2'+Pbl' 

HlOUy-HAOVPailSOfifl-C*^. ±IB09O 

a. <Dmm.%.<r>imiznmtz>» Hioeaivc. v 

POPC2tt«ftB«V«'C*0. Pal (y-h'A-B 
HJWtt^W*) &l>'Pa2 (y-h'A-CIHtfyWtf) 

^tstjsL, Pc2 u-Yc-Bm<o^x^m)\t 

*ffi<?)tz#> <F» « IZltfm L , Pbl (7-h'B-Arao 

)^<n%® )it/Pci ( y- h c - AW)K*.<m 
m (iy-HA^h*n.yr (rooajt) -ti^^K^jc 

■f-S. flfioy-KB, CfcfcV^Tt, HI QtW&M* 

x&mtt>tix^&. 

[ 0 0 4 6 ] 0 1 1 \ZJ- K K0i¥-9 ; r—-fMSmX: 

Ttwmz^t. mi uz&^x, 2 0{±y-h'Atcis 
S$iX7tl0OT-^r-y;W (VPHtffift) 
Sttfefc LT y - b' B i: y - K C 0 , fh«W)VP 
t*fLTv*-^> 1 4 tfc^T»KS ( £ttm® 
SfriSg) Siifcvp»«*«sisgs*i.rv^. 2 1 {iff 
IB2 0 «0RJg<0tttr7*-S>+*« h 9b >y ^ r-^ SrJtZ 
*UT»^<ifelS*tJ: "5#VP^5VX5*4fcA 

T'ftO, IHc0r-^7 i -y>2 0c0#VP#tf{^^^ 

m-hZtlzi: 19 , «rfc4r-^7 i -y^2 2lzm£ 
d tC*V PflWjP a 1 ' ~P c 2 ' ^#^tll> . 
[ 0 0 4 7 3 H 1 2 (ir- ^ T- y'lWMX'h 0 , ±12 
I8«7X?-/-HAW*-y>l 4c0h7b-y^ 
T-^f— 7"MC(i^^J: d*rt»*«S£S<i. #y- 

h tcw^-r s # v p comm t wmmnrnth y 

U , v*- v> (c J: 9 #y- h**^J0^ Uc b 5 b «y ^ 
r-^fc*^v^±ieH 1 1 tSrfJ: d4Safc:J: DM 

[0048] i^T-^x-yvuco^, #y-K{ia 
y-HSfc9 2/"W (2 VP) ^ftWL, i^«(y- 
F ) Sfc 0 1 A^*sfiJ 9 Wt^*i. #y- F fcii 1 a'x 
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[0049] 

set, see£/- f t coasis- 1 ->tzvp&fetfiqm 

[00 50] *»CiWf#y-K£7)h7h-y 

OflfV^9t*?flHB#»4>ih.*. SEC *»»cJ:*i 
tf+ 'x b 7-7 7- F#P». *«0«l?#±4> 

<0sE$rT*«y h 7-7^7 >i^y - FIHT#±+ 

i o o 5 1 ] ttc, )v-ywmm*mm-thzkX', 
mfcrnmrnzzzzmmmzfoi-Zit, set:* 

■y h7-7±c0h5t-y7ttfg^*4'i£S(lJ:'9ajE«) 
fc#7 - h'tf) V p-Rjg* SHNirf « £ t "C* >y h 7- 

[01 ] *^cOSa^BT'S>l.„ 

[02 ] *^<o|g||^ffl^H T*4. 

[03 ] **H^^it«^)«^H (^^2 ) -C**. 



[04] vcHm&tz>&mi®s.mmvctmx' 

[05] h v t y 7 T- 7 0>W* iiH-H?* * . 

[06] 7X7-7- h^D7*-v*fc#7- F<9X-- 
^'x>-hllcO0J«7n- (-ecoi ) **tH"C*6. 
[07] 7X7-7- h^7*-^>fc#7-F<0X- 

[08] mtiKW-tattfl 

[09] *-yh7-7<OVPRjg^)0!t«tBrC»*. 
[010] /-HA«VP«l^itit»$. 
[01 1] 7-h'A<^T-7x-7/klgt7 r /l'<0$IS: 

[012] T-fT-riwmzvktmx'b h . " 

[013] flSW)ATM*v h7-7fl§j£?)ffc&0T-£> 
*. 

[^<0^] 

10 vpmxgmmmthJ-Y (7^.7-7 

— H) 

11 ffl!<D#y-K 

12 h5by7fia-Rjgai 
13 

14 VP*(MP1» 

2 yp-'ra<oeau» 
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> t - f a, <a i 
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